Background
==========

BK nephropathy is an evolving challenge among kidney transplant recipients. The degree of immunosuppression is probably the most important risk factor underlying BK viral infection. A definitive diagnosis of BK nephropathy is based on the presence of BK virus in tissue obtained by kidney biopsy. A presumptive diagnosis may be made by the demonstration of BK replication in plasma by polymerase chain reaction (PCR), in the absence or presence of kidney dysfunction. Most cases of BK nephropathy are preceded by BK viruria followed by viremia. Here, we report the first case of BK nephropathy with no evidence of BK viremia and viruria

Case Report
===========

We present the case of a 49-year-old male patient who had end-stage renal disease due to IgA nephropathy, on peritoneal dialysis for 4 months, and who subsequently underwent kidney transplantation from a living unrelated donor in August 2012. The patient received basiliximab induction therapy and was maintained on a regimen of tacrolimus, mycophenolate mofetil, and prednisone. He had an unremarkable post-transplant course. His serum creatinine was stable at 1.4--1.6 mg/dl for the past 2 years.

The patient was seen at the transplant clinic for routine follow-up and 2-year protocol biopsy. At that time, he was taking tacrolimus 4 mg twice daily, mycophenolate mofetil 750 mg twice daily, and prednisone 5 mg once daily. He was asymptomatic and had stable vital signs. His physical exam was unremarkable.

His renal allograft on the right lower quadrant had no bruit. His labs showed white blood cell count of 5500/ml, hemoglobin of 14.2 g/dl, and platelet count of 149 000/ml. His serum electrolytes were within acceptable range. His serum creatinine was 1.6 mg/dl, which was within his usual range as shown in [Table 1](#t1-amjcaserep-16-532){ref-type="table"}. The patient had no detectable antibodies to human leukocyte antigen.

The patient's kidney biopsy result is shown in [Figures 1](#f1-amjcaserep-16-532){ref-type="fig"} and [2](#f2-amjcaserep-16-532){ref-type="fig"}.

Retrospectively, BK PCR in the blood was repeated and remained negative. BK virus PCR in the urine was sent and came back negative. JC virus PCR was also negative. Urine cytology demonstrated the presence of decoy cells.

Discussion
==========

Performing protocol allograft biopsies at fixed time points has led to a better understanding of graft injury and has been proven to be useful for detecting unexpected pathology in well-functioning allografts. Subclinical acute rejection, subclinical peritubular capillaritis, viral nephropathies, and early transplant glomerulopathy have been recognized on protocol kidney biopsies \[[@b1-amjcaserep-16-532]--[@b3-amjcaserep-16-532]\]. The early recognition of these histological changes may therefore result in optimization of the immunosuppressive regimen and subsequent improvement in both short- and long-term allograft survival.

Polyomavirus infection is recognized as an important cause of renal allograft dysfunction. BK-induced nephropathy reportedly occurs in up to 10% of kidney allograft recipients and causes allograft failure in approximately 15--50% of affected individuals \[[@b4-amjcaserep-16-532]\].

Polyomaviruses are small (45 nm, approximately 5000 base pairs), DNA-containing viruses, and include 3 closely related viruses of clinical significance: Simian virus 40 (SV-40), JC virus (JCV), and BK virus (BKV). SV-40 naturally infects rhesus monkeys but can infect humans, while BKV and JCV cause productive infection only in humans. Acquisition of BKV begins in infancy. Serological evidence of infection by BKV is present in 37% of individuals by 5 years of age and over 80% of adolescents. After natural viral transmission during childhood, BKV is known to persist in the reno-urinary tract with intermittent reactivation and low-level viruria in 5--10% of immunocompetent adults \[[@b5-amjcaserep-16-532]\]. Among immunocompromised individuals, the frequency of BK virus infection increases to 20--60%, and large viruria often with the appearance of decoy cells is common.

BK viral infections progress through well-characterized stages \[[@b6-amjcaserep-16-532]\]. With progressive infection, BK viral DNA is first detected in the urine, followed by detection in the plasma, and, finally, in the renal parenchyma. The most specific surrogate markers of renal parenchymal involvement with BK are persistent viruria (≥10^7^ copies/mL) and increasing viremia (≥10^4^ copies/mL) for more than 3 weeks, independent of renal function \[[@b7-amjcaserep-16-532]\]. Surveillance protocol biopsies allow for detection of invasive BK viral disease at a subclinical stage and, importantly, this early diagnosis is accompanied by reduced risk of subsequent disease progression \[[@b8-amjcaserep-16-532]\].

Most cases of clinically significant nephropathy are preceded by a period of asymptomatic viruria followed by viremia \[[@b9-amjcaserep-16-532]\]. Viruria and viremia may be detected weeks to months before there is a detectable increase in the serum creatinine, suggesting that routine screening and preemptive treatment may be an effective strategy among transplant recipients. Asymptomatic urinary viral shedding is followed by early graft invasion with detectable viremia and, subsequently, by clinical graft dysfunction with overt histologic disease. Consistent with this model, there is evidence for a predictable histologic sequence in polyoma virus-associated nephropathy (PVAN), with the earliest stage consisting of cytopathic changes within clusters of medullary tubular epithelial cells.

Nickeleit et al. \[[@b10-amjcaserep-16-532]\] have suggested that urine cytology can be used as a first-line screening test to identify individuals requiring further monitoring. Ding et al. \[[@b11-amjcaserep-16-532]\] have reported that sequential quantitative PCR of urine may identify a "threshold viral load" for predicting the occurrence of PVAN. Recent studies have demonstrated the presence of BKV in blood samples by PCR at the time of histological diagnosis of PVAN \[[@b12-amjcaserep-16-532]\]. These reports clearly showed that detectable BKV in blood predate the development of histologic PVAN and that reduction in immunosuppression can be rapidly followed by disappearance of virus from the blood.

Limaye et al. \[[@b13-amjcaserep-16-532]\] reported BKVN in an immunosuppressed non-renal transplant patient without detectable viremia. However, BK nephropathy in renal transplant without detectable viremia has not been reported. Here, we report the first case of BK nephropathy in a renal transplant patient with no evidence of BK viremia. The exact reason for this clinical scenario is unclear, and possibilities include non-standardization of BKV DNA estimation leading to variability in levels of detectable viremia among laboratory assays. Thus, one should be cautious in recommending a level of viremia as a threshold for the occurrence of nephropathy.

BK virus has been divided into 4 serological groups (I to IV) and genotypes, which may have different strengths of virulence. Serum BK virus PCR may not detect all serotypes and thus negative PCR may lead to false-negative results. As SV-40 stain may detect both BK virus and JC virus, we sent for JC virus PCR, which came back negative. We concluded that this patient has histological evidence of BK nephropathy without detectable BK in urine and blood PCR.

We decreased our patient's mycophenolate mofetil dose from 750 mg twice daily to 500 mg twice daily and we decreased his tacrolimus level target to 4--6 ng/ml.

We decided to follow up his BK nephropathy by monthly follow-up of his kidney function test and his blood BK virus PCR. His kidney function remains stable at his baseline and his monthly blood BK virus PCR remains negative.

At some point, it may be warranted to repeat the kidney biopsy to see if the histologic changes of BK nephropathy have been resolved after we reduced his immunosuppression.

Conclusions
===========

BK nephropathy may occur even in the absence of BK viremia or viruria. In these cases, surveillance protocol biopsy proves useful in the early detection of BK nephropathy and subsequent management before renal dysfunction sets in.
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![Hematoxylin and eosin stain showing intranuclear viral inclusions.](amjcaserep-16-532-g001){#f1-amjcaserep-16-532}
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###### 

Serum and urine laboratory values at admission.

  **Labs**             **Value**                                    **Reference range**
  -------------------- -------------------------------------------- ---------------------
  WbC, K/mL            5.5                                          3.4--10.4
  Hemoglobin, g/dL     14.2                                         11.5--15.5
  Platelet, K/mL       149                                          150--425
  Sodium, mMol/L       139                                          136--145
  Potassium, mMol/L    4.3                                          3.5--5.1
  Chloride, mMol/L     108                                          101--111
  CO2, mMol/L          27                                           23--25
  BUN,mg/dl            30                                           7--20
  Creatinine, mg/dl    1.6                                          0.6--1.1
  Calcium, mg/dl       9.9                                          8.6--10.6
  Phosphorous, mg/dl   2.6                                          2.3--4.7
  Urine analysis       PH: 5.5, WBC: 1, RBC: 3, protein: negative   

WBC -- white blood cell; BUN -- blood urea nitrogen.
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